Abstract-We present the results of simultaneous UBVRI photometry and polarimetry of the classical T Tauri star CO Ori carried out at the Crimean Astrophysical Observatory during the 18 years between 1986 and 2004. We show that the variations of linear polarization accompanying the star's brightness variations follow the law characteristic of UX Ori stars. This suggests that the brightness variations of the star are mainly due to changes of the circumstellar extinction due to non-uniform structure of the circumstellar environment, and to an "optimal" orientation of the circumstellar gas and dust disk relative to the observer, whose line of sight crosses the gas and dust atmosphere of the disk. We determine the star's intrinsic polarization due to scattering of light in the circumstellar disk. The polarization position angle indicates the orientation of the disk's symmetry axis in the plane of the sky. Our analysis of an archival light curve for CO Ori confirms the existence of a many-year cycle of photometric activity, suspected by us earlier. The refined period of this cycle is 12.4 years. The existence of such activity cycles of UX Ori stars testifies to considerable deviations of their circumstellar disks from axial symmetry, a reflection of either stellar binarity or the commencement of the process of planetary formation.
INTRODUCTION
This study continues our series of papers on the photopolarimetric activity of young, irregular variable stars, their prototype being UX Ori. The important observed properties of these stars are: (a) large-amplitude photometric activity, (b) an anticorrelation between their brightness and linear polarization, and (c) non-single-valued behavior of color indices in color-magnitude diagrams observed during the deepest fadings (the so-called "blueing effect"). Simultaneous linear-polarization and brightness measurements reveal that the star becomes strongly polarized at such times, with its linear polarization reaching 5-10%. Our earlier studies (see the reviews [1] [2] [3] and references therein) demonstrated that the observed properties listed above were due to eclipses of the stars by circumstellar gas and dust clouds, and resulted from an "optimal" orientation of their circumstellar disks, with low inclinations to the line of sight. With this orientation, the star's light passes through the non-uniform atmosphere of the disk on its way to the observer, and all variations of the column density of dust due to motions of the circumstellar matter are manifest as changes in the brightness. Photopolarimetric monitoring of UX Ori stars thus provides valuable information on the fine structure of the circumstellar disks near young stars and dynamic processes in their vicinity. It is also of great interest to observe during deep minima, when the light scattered in the circumstellar disk dominates the observed radiation [4]. Such observations make it possible to determine the intrinsic polarization of the stars, estimate the optical characteristics of the circumstellar gas, and derive the orientation of the circumstellar disk in the plane of the sky (from the position angle of the star's intrinsic polarization) [1, 5, 6 ].
The vast majority of UV Ori stars are young stars of intermediate mass and Herbig Ae stars [2] . To date, we know of only a few T Tauri stars that demon- Calvet et al. [13] is GO. Note that this last value is the only estimate of the spectral type of CO Ori based on spectroscopy supported with photometry, which demonstrated that the star had a reduced brightness (V = 11.56) on that night. According to the General Catalogue of Variable Stars [14] , CO Ori varies in brightness within rather wide limits, from m pg = 10.3 to m pg = 13.8. This is the most likely origin for the uncertainty in its spectral type, since the star could be at different brightness levels during different sets of spectroscopic observations. The spectrum of CO Ori contains Balmer emission lines, as well as lines of metals that are characteristic of T Tauri stars [15, 16] . In most cases, spectroscopic observations were not supported by photometry. The narrow-band photometry of Herbst et al. [17] indicated that the equivalent width of the Hα line in the spectrum of CO Ori became larger as the star's brightness decreased. Herbst et al. [17] considered this result to provide evidence for the surface magnetic activity model, which was popular in the middle of the 1980s.
According to the estimates of [13, 15] , CO Ori accretes circumstellar matter at a fairly high rate (of the order of 10 −7 M per year). Nevertheless, its spectrum does not exhibit the spectral-line veiling typical of many classical T Tauri stars. In this respect, the star is undoubtedly closer to Herbig AeBe stars, which likewise display no veiling [18] . According to [15] , CO Ori has a fairly high rotation rate (for T Tauri stars): V sin i = 48 km/s.
According to Herbig & Bell [10] , the star has a faint companion at a distance of about 1 in position angle 280 • , which becomes visible when the star brightness is reduced. Based on the data of [19] , the distance between the components is 1.9 , and the faint companion's position angle is 273 • . The companion is also a T Tauri star. Its contribution to the system's combined brightness in the visible does not exceed 10% (B. Rodgers, private communication).
CO Ori has a large infrared (IR) and far IR excess [20] [21] [22] [23] [24] [25] due to interstellar dust [24, 25] . Figure 1 displays the spectral energy distribution (SED) for the star's brightest state, based on our UBVRI observations and the IR observations of [20, 22, 25] . The IR luminosity comprises about 50% of the star's luminosity for spectral type G5, or about 40% for spectral type G0.
The early linear-polarization observations of CO Ori by Bastien [26, 27] and Menard and Bastien [28] demonstrated variability of the star's polarization. However, these observations were not accompanied with simultaneous photometry. Vink et al. [29] obtained spectropolarimetric Hα observations of the variable, also not supported by photometric measurements. Several years ago, Oudmaijer et al. [9] published the results of a short (about one week) series of simultaneous linear-polarization and brightness observations for a large group of young variable stars, including CO Ori. They found no clear relationship between the polarization and brightness of this star.
